(l2)WffMsa*ft«lc*-^LxT»IBS#LfcH»ai« 



(i9) mmnfom^mMM 




(43) BKgftMB (io) m&bhm 

2002 ^8 R 15 B (15.08.2002) pct WO 02/062829 Al 



(5i) m^m^m 7 : co7k 5/062, 5/065, 5/078, 

14/745, G01N 33/15, 33/68, G06F 17/50 



(21) mmuM*: 

(22) SHSUIIB: 

(25) mmmm<Dmt%: 

(26) BRR^BPKDWfi: 

(30) Eft*^— 

*f#SS2001 -27474 



PCT/JP02/00883 
2002 *2^4B (04.02.2002) 

2001 $2^ 2 0 (02.02.2001) JP 



(71) fflUA r*B*l»<*"ca)»*Bfzoi^-c;: * 

^S^tfciC^tt (CHUGAI SEIYAKU KABUSHIKI 
KAISHA) [JP/JP]; T 115-8543 m^fB ttE 5 T 

1511^ Tokyo (JP). 

(72) JScfctf 

(75) «Wt/UIAf*Il:o^tfl)#J: a^ffiiH 
(SHIRAISHI,Takuya) [JP/JP]; T 412-8513 ft H III ft 

*»m I1P11TI1 3 5 Site **t«aitta£tt 

F*3 Shizuoka (JP). H» IE2Kfi|5 (KADONO,Shojiro) 
[JP/JP]; T 412-8513 ft M !K ^ JSS lg TfT ft FI 1 Tg 
1 3 5 Site **fM*t*5t#*±rt Shizuoka (JP). JSW 
(HARAMURA,Masayuki) [JP/JP]; =r 412-8513 ft 

mm mmm^ »n i tb i 3 5#* 

xC^ttP^ Shizuoka (JP). fell Bff jS (SATO,Haruhiko) 
[JP/JP]; =r 412-8513 »M*W«iirtT|6|PTlTa 
1 3 5 *^M*t*5££;*±rt Shizuoka (JP). 'M9 
tfefiS (KOZONO,Toshiro) [JP/JP]; T 412-8513 ftNift 
iP^irti »n 1 T 1 1 3 5 Site tttSHIit^i 



ft Shizuoka (JP). SM Utt (KOGA,Takaki) [JP/JP]; 
T 412-8513 ftNift ftHK»m ft FI 1T@135f 
tfe *n«*»3C*art Shizuoka (JP). ** 
(SAKAMOTO,Akihisa) [JP/JP]; T 412-8513 ft HIS ft 
JPgifrlT RiFI 1 T g 1 3 5 »*ft *^»|jg*5£:£;*±l*] 
Shizuoka (JP). 

(74) ft 3 A: tt* — * , H(SHAMOTO,Ichio et ah); =r 
100-0004 m^tB =FftfflK*#BT— TB 2f1^S^ 
^ffllhf;U2 O 6 IE ZLT-y-/\9tt»*ff*»Hf Tokyo 
(JP). 

(81) (H Fty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT } LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 
ZM, ZW. 

(84) ARIPO Wff (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), ZL — => is T *$ 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V / <*f# 
|*F (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI ftfft (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

&PCTiiMy bCD&miz&mZtiXl^Z) rzi-KirfflSB 



(54) Title: PEPTIDE DERIVATIVES 

(54) mno&m KRVtt 



(57) Abstract: Compounds represented by the 
p following general formula (1): (1) wherein Ri 

' 6 represents amidinophenyl, etc.; R 2 represents 

hydrogen, etc.; R 3 represents carbamoylalkyl, etc.; 
R4 represents hydrogen, etc.; R 5 represents benzyl, 



R 1 O Ra Rc etc -j R 6 represents hydrogen, etc.; and R 7 represents 



OO " 1 ■ - 

^ alkylsulfonyl, etc. Crystals of a complex of Vila 

\^ factor/human soluble tissue factor with a low-molecular weight reversible Vila factor inhibitor. A medium carrying the whole 
^> or a part of the coordinate data of the stereostructure of the complex of human Vila factor/human soluble tissue factor with a 
^| low-molecular weight reversible Vila factor inhibitor obtained by X-ray crystal structure analysis of the above crystals recorded 
thereon. A method of designing a low-molecular weight reversible Vila factor inhibitor by using the above data. 
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(57) mUfl: 

( 1 ) 

R 2 R 3 O R 6 
Ri O R 4 R 5 

^it. ) -e^£n<Mb-ar#j 0 vi i aBf/hh^iii^Bf 

£<£2^ nTj£WV I I a H^lfiM Si5Ei|gil£X*fl 
ttil#|je#P*ff*r*Jl tt<k 0»^n«h hVI I aHf/t hpJ^Mm 
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m m m 

i*i m % (D t £ & 0 

^$n^#MyD^T-ifT^§?gft<bX I iHf (XI la) XI 

20 uttxi m^&mfefmvx, m&y°u^r-^x$>^mhx i (x 

la) tefSo JKD.fc^^yn^T— fefO^S-fb^^tCjgdoT, 
V fc h n > tf > ^\ 7^7*'J7-^ PSS^S LT7^7U>fcb T JftlM 

ihJfiLMBff-v©MHH^©?llti, ^©WV^ttfbSiS^jfi 
25 fff^o BP^, U>IBK, VI I IaHf, IXaH^ XHf, Ca 2+ ^6» 

Ca 2 ^5a§7'nhD> tf^-— if Six, ^ n h n > tf > ©Jgte 

^H^©«^@«> VI I a H Wfl»Hf ^ t i: J: D 



l 
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10 tf <h nm ffljMsiw& & c t t & o t § o 

15 b^bl, VI I aH^I^JH ^Bg^©*HSJiS^H#*rs*l!8© : ?B&* 

TCAt(DS^, D I C mmi^lk^mm'&mm disseminate 
d intravascular coagulation), 'i>S5feifiLfeS^ 

20 £tl£T> VI I aSfra^LT, tK^^C^Wi^^tlTV^ 
(WO0 0/4 1 5 3 1^1, WO0 0/3 5 8 8 6^t, WO 9 9/4 
12 3 1 #2tfR, EP921116 A#&|H§&£R, WO 00/15658 ^ 
$U WO 00/30646 ^fg, WO 00/58346 . 

LfcD, S§^fin>ha-^ ^ u — n Z> U £ 
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©»ffiffl^nT^§„ VI I aH? (KIT, TFV I I aj LbffiTo ) \Z 

o^xfe, mnom^mmmmm^tom^ (sit, vi i aH^tPi^M 

MH^£©ttl^#:£ rvi I aH^/nrilttHfJ , TFVI I a 

5 Jfij»#ffc«fcDftS$tlTViS (Nature 380#, 41-46, 1996^ ; J. Mol. Biol 
285#, 2089-2104, 1999^ ; Proc Natl Acad Sci USA. 96#, 8925-8930 ; J 
Struct Biol. 127#, 213-223, 1999^ ; Nature 404#, 465-470, 2000¥) . 

< (Guidebook on Molecular Modeling Drug Design, 129-133, 1996^, 
10 ACADEMIC PRESS) , BMW <D^-n\Z<k X) WS&S&a t. & fc£ft <5 W&km <D 

bte£btetJL£>n& E S (Guidebook on Molecular Modeling Drug 
Design, 133-134, 1996¥, ACADEMIC PRESS), 3 >tf ^Sffiotfif 

i5 wsm^i^vt^wtse bv*. b^u in*Ti§$n&v 

wjS»wia*»i^»saKia#aii*t(&«)T*D, <s$hp* ma^^siooo^t© 

Milffcfc&fco Tf»^Mft/^gfc^\ z.(D£5 t£mmM<DW& zmMTZ iz 

(Crystallization of Nucleic Acids and Proteins A practical Approach, 34, 
1992^, IRL PRESS)* itVI I a B^<D <fc 5 &^Df7- > tf©MM^ «fctW» 

ft<b©iRk:^is*»ia«a3&sffit>n«5^r-xj&s^. sn«. ^TSfigBJiaaFSifc*— ft 
m^\zn, %ttmti^±\zmxt>nz>$kmnm<, &mf&mm&ft5o mm. 

VI I aH^ifS^Bj^V I I aH^B^£©*^#<&te&fc&tffc*<0 
3i#:tSB \z ~D ^ T H n * T fcf $ nfeM ^. 
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5 ZZlz, ^mmvmm. VI I aH^/"pr?#MII^H?i:fg^^f^V I 

15 tfct>*. *mm\±, —m^ <n 




a) 



20 RjteU TiBa£ : 
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5 

■a 

— C— NH 2 

10 LT^tfectv^it i~6 <Dm.m$> b < «^^©t;wvt^§t;V3^ 

15 R 3 teU 




5 
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• - (CH 2 ) m 



i~6 ©it&tt. 



5 



-CONH 



N— CONH 2 



10 ;v^;vs^r^'To ) , £fcte> 



15 r 4 «> 7j<m^, &ftfcmm®ci~6<Dfem%i><\zfr&mvt<DT)\s*)i& 

-CH 2 -R 13 R 13 te> tt$l*£WLT^Tfecfc^y ;i/»> £fc 

20 ^St. 

)V^r)Vm, £7c», -S0 2 -R 14 R a4 », fi^S^W LT^TfeJ; 
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bto, ±Bft^»mt5jii««iv 1 1 aH^ia«iisaift*rso 

5 I aBf»Jt©I^#:©M&fIftt§. f£^«rm^VI I aBf 

£S>fc, *%HJ^ ^T©X@ (i) ~ (i i i) fcbVI I aSf 

io jfirs^&*6«*rs : 

(i) mfr^vJMmvi I aH«»Ji©^^tpjfg^;hhVI I aHf/ 

d i) ffi^HP^wv i i amnmm^M^ mmmmmmm&mmrz 

15 (i i i) l&ft^ejmmv I I a H^lfi#^JX^^W^V I I a H« 
S3H<ht hV I I aBf/k h^ffiJSajftH^^O^t^OJlSSSatbTSJn 
U ( i i ) T# ^nfc^IftffiliK^^ 5 1 h V I I aH?/t hWJSMffi. 

f£5H^B£^VI I aB^ra^^ (1) (5£*<Z>tB&ga>5&&fci, ffrfB 

mvi I aH^ia^J^(Dm^*©M^^X^M^«3t^t-§ili:fcJ;«3#e> 
ti§thVI I aHf/t hpT^MWH^ifS^RT^WV I I aHfE^J 

$S^t&IB^5 £ -^^fiJffibTn>^c L -^±T^^W^V I I aB? 

I aH^Mfiffl*** fchVI I aH^Hf|(£>Asp60Mi!> Tyr94{BiJ^tKThr98 
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WV I I aSflS^J^ fc hV I I aH^Hm©Lysl92fJJii«hffiSf^fflt--Se 

t§ 0 >-£tiz>i&fr^vjm.mv 1 1 aH^af^j^, thvi i aH^H 

5 #t©Vall70E^ Glyl70F> Aspl70G^ Serl70I^ Prol70I^3 ^XSG\n217 (D ^13: 

MiH^if-r yjjm&mmr&o itfc, ^-c>^n^>^^mmv i i a 
wmmm-rz* hhvi i aH^0S2^ hifsw§Mi 

<5, fufBfg^WMWV I I aHffiilJfellt§, 
15 [A-l]ffi : 

H 2 N. H 2 N. HaN.^.X! 



C» [B-l] , [B-2] > [B-3] [B-4] * fcJK£tt*SB$HJB&<0 V^Ttl 

25 d^^wrs, Misfg^Ri^vi i aH^Ba^jfeaift-rs. 




To ) 



20 [A-2]S£ : 
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[B-l]fE : 

o v jo o v .p 



x A. >c / v 



OAR 



H H H 



[B-2]S£ 



N ^ ^OH 

-COOH £ <f l\ § ^ 



HN— OH 



H 

g— N 



[B-3]# : 



"R25 ^24 



^/ R24 

" R 25 



10 *St 5*^^^t"c ) 



*N R07 N R27 

H H 

15 — Tf&So R 26 teu [B-3] ^<h|Wf— T&^c ) 

[C-l] [C-2] 4 t fc^$n^^iji®^fn^mt§> tuf3l£# 
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o 




5 *6Hsii%)U<w:5iiat&^ v r. ) 

[C-2]M : 




[A-l] £fcte [A-2] ^i^^n^^S3t(DV^n^^^b, SI 
U-^-T htffiSf^ffif S^«3ttbTJi§B^ [B-l] , CB-2] , [B-3] * 
[B-4] ^^$n^^l#B©(/iTtl^^Wb> S4lMh£ffl 
Sf^JB-r«*B5^«3fitLT±8B» CC-1] CC-2] t»fc^$n«ffi^#IJe 

15 ©vvrn^s^w-rs* teSH^a^v i i aa™^jT$.^ 0 

IHltt, fchVI I aH?i^* (1) i©ili^^Oi£#«jfi**T0'T? 

20 8214, thVI I aS^t^ft (1) £©ag#fB#©«5l;BT&*. 

D-Phe-Phe-Ar g - c mk|§#Bf (D t hV I I aSf©S 



10 
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41M hBfr<Dm* (fe) ^irWb^I (1) ft^OthVI I aH?©S4 
1M h^<Z>» Cfr) ^THt^§o 



10 



15 



20 



R 8 





V / 



C— NH 2 

±jbr gleets, s 

U 

C— NH 2 

:/ntf^n-f;i/g, ^^^Un-fM, ^nh/i'M, -fV^nh/^M^: 
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10 



15 



20 



C— NH 2 

n 

C— NH 2 
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-CO-* 

H 




H 
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- (CH 2 ) m -R 11 ©m<*:l,Ttt, 1 ~ 3 L- < , #!:2T^§i 

R 3 {C&tf£X 

- (CH 2 ) ^R^R^LT^ -CONH 2 , 





•N-CONH 2 ^ 



NH 
II 

— C— NH 2 



14 
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R 4 fc£> m.mm. 1 - 6 ©M!fe b < ^lJK©7J^Mt btft 

i^ic i - 3 (Dmmhv < fi^i^©7;^M*w* b < , 

5 $f*LVi 0 

R 5 fc*5i*S, mmm. 1-6 ©ttitt> b < ^feitCTMM^UTS, 
s^fc 1-4 ©Mi b < ^Sl!K©T;^^WSU^ 0 



15 <ttMtt07ji/+jn, ^hns, T5>s&-fc£&mvf*>n%>) > Any 

>JlftIi$nT^TfeJ;^M 1-3 ©7i^iH, ^HIIK 1-3 ©M 

b < fefr&miJKDTjiuirism, ;\ny>if, 7U-mm^;h (eh 
*b^ 0 ) , T)v*)imfrfimmmi~3(DMm%^<fefr&mw(DT)i*jm 
-et), 7kmm^ t-y^-jm, *h*->m. jyjtJiBs i&mm^ ^>^M)v 



25 (-£7?, R 16 tLTH 7jc^^ Sfe^m^l-6©M%b<^S 

/W^b^o 



10 
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R 17 t UTft 7jcmM^ ; tK@£* ; m^S 1 ~ 6 ©ff^fe b < Ufr&mtfSD 
T)V*)V& ; ^mtS:l~6©ia^%b<«^^©T;V3^->a ; -O- (C 
H 2 ) n -OH (^^T, ntel~5©S!fc£M-o ) ; -O- (CH 2 ) p -CO 
15 OH p«l-5©^^^t"o ) ; -O- (CH 2 ) q — NH 2 



(^^-e, r 19 «> trpjim^ trms, ^;i/^^r^;v»^ m.mwti~6(Dmm 
^fti!K©7JWra5§TJl/3^^*M-M^Stc ) ; -os 

O 2 -R 20 R 20 «^^l~6©itM s bb<«^^©T;^;VS, 

25 Mfeb<^^©T;Pn^->*. -O- (CH 2 ) n -OH n«l 
~ 3 <£>&i&£^rr. ) , -O- (CH 2 ) p -COOH (^^^ ptel~3© 
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It^St. ) > -O- (CH 2 ) q — NH 2 ptel~3©Si&£S 
-To ) > -OSO 2 -R 20 R 20 ibTlt mz, JL^-)Vm, n-7°D 

3 -feb<te4-h Fn^i/^>»^^ £fcfc£, 3-feb<te4-#^ 

^it i - 6 ©isit^ b < }*ftv&tiR<D7)V3r)vx)\'ft~)vm, mm&&# 

10 JVZJ^z/m. A D^r>g^Tt^$nT^Tt>J:V^it 1 ~ 3 ©lit) L < ^ 

^-efe, 7jc^M^ ^^>x;i/^^;i/», ^>if >x;^-;i/S^ 

r 6 \z&tfz, mmwc i~6 ©ac0fe b < u^mM^r )v^-)vmt lth 

15 KStit 1-3 ©EgfeL < iiMit©7;^JH^tL^„ 

Kmifc 1-6 ©7JWra§t; - b < Sy-fl7W75/l, y;i/ 
20 frfStl^,, 

R 7 fc£> bx^x J: ^rnmWa 1-6 ©{tit & b < 

WSDTfr*)im<D7)V3r)Vffifrh UTH Kit 1-4 ©Mfe b < ^fe^ 

©7;^;n^w^ b^„ 
R.ki&tf^ gm*^Wbx^T ! b<k^m^i-6©itm s bb<«^^ 
25 ^OTWl^tUTH ^it 1 ~ 4 ©life L < «Mit©7;^;H, 

(CH 2 ) k — CH— COOH 

R 2 i 

17 
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(CH 2 ) k — CH— COOH 

5 R 21 

7kmm^. — nhr 2 2 (^^t, r 22 «, r-fe^XT&s) aw 

R 7 ©^ttfc^5tt§> - S0 2 -R 14 OR 14 ©ftl^LT^Tfe,fc^S 
10 ^l~8©itMfeb<«^li^©T;i/^;i/X©»m»a:bT^ (a) 

(b) T;w^^^^:i~3©miifeb<«^W^©T;^ 

J^*§7J^ + ^*M-jH, (c) ^M^^VS^t'Tfitl^nT^T 

% «fc ^ ^ rc - \i e> « 

R ! 4 <D/tii fc£> % *1« £^ b T l^T % £ v^jUffc 1 ~ 8 COM b < fi£ 

15 ^»ooT;i/^;«cDT;v^r;v^tbx^ MStU~6©mftfeb<te£- 

R 14 C9^K^tt^®^*^bT^T i fectV^^l~8©it^ ! bb<^ 
0EIfeb<fiMi^O7MM (7MM©ttI«tlT«, 

20 ->;i^ 7;^;»^iit 1-3 ©ititfe b < ^«©7;^^st$ 

§7^n^>'*M-MT!S§o ) ^ &&Z$, (b) -CH 2 -R 23 (IIHT, 
R 23 «, *^*^WbTViTt)JcV^jir:;i/*T^§ 0 fiiltbt 

R 14 tLTll ^<>i>Vl/S, 2-, 3-feb<f*4-#;i/3j^^>$?;V2k 

25 Sfcfciu em* : &^bT^TfeJ;v^^i~4(Dii:ii ! feb<^^li^cDT;i/ 
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/R 9 

N 
II 

C — NH 2 

5 r 9 », yKmmf-. 75;s, &wt&. t->;«, t 

WiMiI^fLTV^Tfej;^» 1-6 ©ttilfe b < 




NH 2 

io ^si^nss (isa^tf, R 8 «> 

N 
II 

C — NH 2 

, t^§o R 9 \t, fcmm?, rsys, /jcits, r-t^jm, y°u\i 
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- (CH 2 ) m -Rn (r.Z.X\ mte 1 ~ 3 ©fiatT?* ?K Rn«, -CONH 2 , 

— n— conh 2 R 12 fe7mm^fzfe*^)im-(:&z>o ) , 

C — NH 2 

- (CH 2 ) m -Ru m*«fctfR n ft MfBilM Dtft5St= ) > 

R 3 ^ 




T&tK /)^, R 7 ^\ -S0 2 -R 14 R 14 teH&fB£|W|C;t9fc£ 




- (CH 2 ) 2 CONH 2 , 
CH 3 

(CH 2 ) 2 — N — CONH 2 

NH 

— (CH 2 ) 2 — C— NH 2 

3r)\&iffi&is<, fcfr^bTkmm^ 

R 5 itT}i M 1 ~ 6 ©life K f^SitCD 7JV^ Sfcfcfciu 

20 
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- C H 2 - R 



1 3 




i~3 ©enfe b < «^^©T;^;i/*Ta&^T;v^;^;u#n;i/ 

R lfl «, 7K*JM^, ^fc^Rit 1 ~ 6 ©fiifc U < « Wt©7^^ 
10 S^STo 

R 17 te> tRMC-? ; tKSI*, ^^i~6commfeb<«^^(DT;i'^ 
;i^;K*jfti--6©iic«'bb<tt^tt«i«©T;p3^v'S, -o- (ch 2 ) b 

-OH ntil~5©Ii^t, ) ; -O- (CH 2 ) p -COOH 

p}il~5©it^t. ) ; -O- (CH 2 ) q — NH 2 (CdT?, 
15 qttl~5©It^it„ ) ; 



r 19 u, *mm=?. tkmx> t>)v^->)vm. mmwm-evmm. 

^^©7;^+^, Sfcfciu 7;^;Pi^^lit i~3 ©tt^fe b < « 

20 ^it07Wl?$§7J^^^M^I/S^t. ) ;SfcfcJU-OS 

o 2 -r 20 c^zrc, R 2O tiK3RiS:i'-6©m««bb<«^ft«jR0Dr;^;V'«. 

R 5 ttT{t #tC, ^it 1 ~ 4 ©life b < tt7>feit©7J^Jl/S, * 
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&fcfc, -CH 2 -R 13 j&W*b^ R 13 te, TIBS: 





5 JVM fate. * h ^ i/Sfe b < « h U 7Mn ^ ?;H*> b < ^r: hnS 
(DTJVn^zy^ -O- (CH 2 ) n - OH (^IT, nfil~3©I|[^ 



To ) > -O- (CH 2 ) p -COOH (Zl ut, pf±l'~3©8E8c&St*. ) > 
10 -O- (CH 2 ) q -NH 2 (Z.Z.~XI\ qltl~3(Dit^to ) , -OS0 2 - 
R 20 (C^, R 20 ttx^-;V*, n-^Dt!JH, i -t/nfcf fci^> 

is *-;vst$§. ) o 

Return ?mm^. &r£femmwti~3<Dmm%is<fefrfcmwt<DT)i 

(CH 2 ) k — CH— COOH 



20 kteu 0~3©M^CT^§o R 21 WU 7j<lp§ie\ -NHR 22 7?c5£ 0 

• -S0 2 -R 14 
25 (^^T, R 14 teU 
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(D-CH 2 -R 23 T$2)„ R 23 te> a^X^bT^Tfe^^x-^ST: 

5 S§o ) ^ 

fetich, R 7 ^UT[t 

(CH2) k — CH— COOH 

R 21 

•-S0 2 -R 14 R 14 te> <>>?;l/S, 2-, 3-t)L<li4-M 

15 7i^JI/3^^iS 1 ~ 3 ©life L < (M«t©7J^J^ 

T^57;^^^M-^ST*§. ) ) , 

jW£b^, 

HHs£ (1) ©^«0#fliift»«^±©«J:'5^«l&^r*r5^ -*S5£ (1) 
20 R^, TIBS; : 




C— NH 2 
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> t&& 0 zlzl-v, r 9 \$. tkmc^ T^y*> ymm, r^)vm. ^ntf 

R a ^\ 




- (CH 2 ) 2 CONH 2 > 

CH 3 

I 

— (CH 2 ) 2 -N— CONH 2> gfcfcj;, 

10 — (ch 2 ) 2 — c— nh 2% -e^t) ; 

-CH 2 -R 13 7:SD (^CT, R 13 te> Tf35£ 




Rl8 



15 ^5I^$n§STS§o JLIB^pK 

20 -O- (CH 2 ) n -OH (Jl^T, nte 1 ~ 3 £ig 

To ) , -O- (CH 2 ) p -COOH p«l~3CDS^^fo ) , 

-O- (CH 2 ) q -NH 2 q.«l~3©S^^S-To ) , -OS0 2 - 

R 20 (^^T, R 20 «^^VS^ n--7°Ot:;VS> i -7°Dtf;^^/fe^> 
'^STcg»§o ) , *t>z?)Vttis& 3 - % L- < «4 - b H y^>>?M 
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*-JHTS§o ) ; 
5 R 7 ^\ 

• &3&Bc i~4 omm^b b < ^^©7;^;i/S> 

(CH 2 ) k — CH— COOH 

R21 

10 --S0 2 -R 14 (£HT> R 14 teU ^>>?;i/S> 2-, 3-feU<»4-^j;i/ 
^^>^;i/K, £&fck MS^f LT^Tfe 1 ~4 Ojlife b 

Sfcfct, 7;^;^^«t i ~ 3 ©life l < ^feito7;p^;i/ 
15 T&£te^»W£b^ 0 
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i^Mt^ttbTH mm* m^mm. BWk&mn, mm, 

nmfezommm, &£zmwt* ^^m, ^w>m, y?jm, ^x>m> 

5 &m$m* mmnu mmu ^mm. mm. mmnu mmnu m&m, 

— $£fcl~l 0 0 Omg /day /person© J£*T^Ji£n> #^P^# (t^^ 
ffi&, 8CFm (DM&lZte, —mzO. l~10 0mg/day/person©M-e 
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KJSX^-A 5 




MJSX^-A 5 
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Ezlfos^^r — A 6 



5 

m.cDfem^&ve&v, r x \ r 2 '- R n '«, ^n^n^jK-rsRi, r 

10 <h^I£ ( 1 9 8 5 ^, 2l#fgfr) ^PROTECTING GROUP IN 

ORGANIC SYNTHESIS SECOND EDITION (JOHN WILEY & SONS, INC 

i99i)fc£teSBmsnTV>5«g^ t -^>^^;i/#~;vs (Bo 

cS) , (CbzS) , 9-7MV^h^> 

(Fmocl) teE) -e&£ 0 

a^Hi^ ( 1 9 8 5^, A#^fT) PROTECTING GROUP IN 

ORGANIC SYNTHESIS SECOND EDITION (JOHN WILEY & SONS, INC 
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To 

10 fclfcX*— A 1 

(3) fc£> ffifgIK» (1) M?Mlig2 (gA-l~tA-3 4CM^ 

mm. (1 9 8 5^, fimmf) tz^nttSk&mvfznzo m^znzm&M 

<hbTfl N, N' -^'>^n^->M;>jK^5 F (DCC) , 7^m\^tl)V 

(wsci) , fc^^vsMS^v/— ;i/ (cdi) > i?7x-M 

X^U;l/T5>F (DP PA) , BoplSE PyboplSE 2-(lH-^>V> 

20 'J 7 jI/)-i,i ( 3,3-t h7^f;^D-^A ^v-yj^uy^-xy 

x.— h (HBTU), 2-(lH-^>V> UTV— ;Kl--f ;i/)-l,l,3,3-5 t b^^^JV^U 

^h^^;^n^-i/— h(TBTU), 2-(7-T+f^>v>ury— ;i/-i--r 

W^»"fe^A>F^^ (1 9 9 8^, /AV^f^Afgfr) ^fcf3* 

v ^ b jniH b Tff =fo ti § o 

(4) (3) fc£MSfc75/jM#WKJ&&fr5E£fcJ:0# 
6n^o W*.fc& ^^F^ODSat^ (1 9 8 5^ j*L#fgfr) fc^Stl 



34 



WO 02/062829 



PCT/JP02/00883 



^fflfa (6) *mfo (4) m*UM5 (SA-l-SA-3 4fc^Sn 

^ISMfc (7) teu ^ffi^ (6) KiJifB»c:^bfc«k'5^:TSyJtt««R*&ff»: 

10 VibMUbTfffetl^o 

(9) fck *f»W#: (7) &Cfc^8 (^A- 1 ~3JA- 3 4 fc«^$tl«. 

fb^% (1 0) &&&*m<£ (1 1) te> ff»M#: (9) 
fMM¥9- 5 0 9 9 3 7, If ^Xh'J- ^ T^^>X T> H 

-r^-y (1991^ ^a> y-ru- t>f ^>XMf) ^fam 
fecial fc-g^ do) (9) yy^-VA 

& ^ b in?U b xfrfr ns o 
25 (1 0) teu *ffl# (1 1) fcj|[^^iIft««SJSSff3S:5iitte:J:D# 

sn§o Mx.«\ itt}*&f&<D£m£.mm (1 9 8 5^, timsm) iz^zn 
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(14) m&mn (12) Ki&asi 3 &u,m%, mmmizxm^ 
5 r;i/^;wb^> r^Mt^m. x)ift~MkKffc*fT5z\t\z&iom*>nz> 0 

(16) fcju (14), Rtflttl* 1 5 (#&^fck iSiSfcftfcA^ 

(17) te, (16) kijBS»:JK#«SliS*ff5J:i:t«kD#6 

n§ 0 s^ja^fc^v^ jgMf&#& fctxuyk, 2L$/-)Vf£ 

15 (19) (17) £i*2£l 8 GgA-2 7 * 

fg-ea5^ 0 ) £JBV^ *5<fcWb-&#f (2 0) tf»|W#: (17) \zUMi 8&m 

i<\ ±m iz^vfe^o tzM'&Jx.jfc &'m£oz\£\z&m%t>nz> a 

fc&m (2 0) fct, *Ba#: (19) ^jS^«^«MJS^fffci:5^<hfcJ;D# 
20 Stl^o 

jKJfcT^— A 3 

flS-&«I (2 1) 14, (9) fcaS£fcIft#«jRfc&fTfc:3 H£fc:«fc 0#B 

(2 3) ^Mf* (2 1) i:^i2 2 (SA-2 8~2 9i«^n 

tf»W#: (2 4) (2 5) tt±|3fc^bfc«fc 5 &T ^ >V fls*fx & 
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5 2itfc«fct)#&ns. 

(2 5) tpfflfa (2 4) tefcSfcjKftKH/S&frJM 21 £ fcJ: t)# 

5 if|Bl# (2 6) fc*tf»|H!# (9) £ffl^T£tf3J©^8c, 7c £ *_fc£Lee S» 
(Bioorg. Med. Chem. Lett. 869-876, 6, 1998) tefi£V*#£>n&o 
^RTItt (2 8) fcl:*ffl# (2 6) 7 CfcttHm, -MH 2 -R 9 

10 Lee£><£>;fr?£(Bioorg. Med. Chem. Lett. 869-876, 6, 1998)i:i^^#£>ft£o 

4»W# (3 0) fct*W# (9) tM!2 9 (^Siligfciu — ^jCNH 2 -R 9 
(R 9 raffi3£®j£*©i:feD) T^$ns^iT?^i9> ^KJfcA^nTfgTr^ 

Trucker ^©^^ (Bioorg. Med. Chem. 601-616, 8, 2000) tf V^IS^o 
15 (3 2) (11) ^13 1 C£Um$* Bo cM, Cbzl 

1zE(DT^>$m.^mito ) J;^^^F^©S^iltm (1 9 8 5¥> *L 
#5£fr) f& E (D ta#> PROTECTING GROUP IN ORGANIC SYNTHESIS 
SECOND EDITION (JOHN WILEY & SONS, INC 1991)&£K:|Bfc£*aTV> 

«»#f»n§o z.z.-anM (3D trau M ^ — u— y^;t/* 

SfiS: L-Jnift b Tfrtoft 5 . 

(3 3) fWMft: (2 8) , pf»M# (3 0) , %>m& (3 2) 

j£JfcX^~A 5 

*|RJ# (3 4) tiiflBCD^Mfr (9) tR«fcbTH5n5. 

*flffl# (3 6) (3 4) 5 0§A- 3 0-3 1 KMi$n§. 
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"6JfgT&£o ) M^tfEllmane.©^ (J.Am. Chem. Soc. 11171-11172, 

161, 1994) SiKuMKJSfc£9#3££j&*ffl 

X7^» A^v^A, l^/t^^^A, ^7DDt7 ("OV— bVJV) 
10 U<fifh7+X (h'J7x^M77^» A7>?7A> hUX (> ? ^>> ? U 
fc^&l (3 7) tt^HM* (3 6) fciffiT^U&T^yfcR/ESfxJMClfc 
BOfrX^~A 6 

15 #mfc (3 8) fck i^OTOt-AlCiOiStl^. 

(40) te'fPH* (38) \ZUM 3 9 mA -32-34 fcM^^n 

#RB#: (4 1) (4 0) fc±|B^U}fe«fc , 5^j|tt«WR>6:Sff«:'5li 

*IW# (4 2) (4 1) (8) &mi<\ ±mKLttU1t£5fc7 

(4 3) te4W£ (4 2) fcJLBBfcljSbfc ^5^:75 fctkfttzo Z 
tt&m (4 4) fc£, ^|HM* (4 3) \zm^fM%W£iIfc&ftfs.oZ\t\z£r)m*> 
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j&sptf&ns. VI I aH^c2tT£M?£{£te> *IiatO»J 

^jg&V I I aH^BaftWttt, V I I aHftSJSt^S&tU V I I 
a Hf S ^ C i D § V I I aH^I§l©5^, 

io % * '14 4 1 >t> & § SerB* fc &Z\t Tsyf vsmw \z mm & t 

uSmbVI I aB?M«i^H VI I aB^£<D$£^^B$T&V>V 
I I aH^lfi»J£V>5o WWVI I am^mmmtte. VI I aHf 
iO^^nT^WT^V^^V I I aEfflS«iJ£^5o 
#f&9i#Sfck ii^©fcJ6fi^f«VI I aH^iikhVI I 

tthvi ia m^<Dffi&vtm\z^T<DjEmfe&fcmmmm&nz z\ t. 

zztzxnmmmwz&v&znrci&^^M&iv i i aMMwtvi i as 

25 -vrntsfrtb, &ft^Mmmmw<Dft¥tm<D%m<£izmm~c&z>o 

fg^w^vi i ammntvi i aa?t©^istvi i a a 

39 



WO 02/062829 



PCT/JP02/00883 



iS^bfethrombin, trypsin, XaH^<£>ir U >y°U^Y— if tCD^m^M 
10 [tbV I I aH^/thpJ^MM^H^tfS^pJ^V I I aEfflfi^Ji: 

in}i, h h v i i aBf/t h wmmmmm^&<kz${&tt^eimmv i i a 

a=71.4A±5%, b=82.5A±5%, c=123.3A ±5%, a = £ = r =90° T^M^^i 
15 Set hV I I aHf/h hRT^MmMH^^cfc^nr^V I I aH^M^HJlM 

^0i5^#:Mibttt i&fr^pJMmv I I aH^IS^J^-^ 
(1) (x£*0gifeg©JS£«, MiBfc^^Stl^D^^To ) T^$ti£ 

20 

[t hv i i aHf/t b^mmumm^^Mmv i i aB^ia^^©^ 

25 h^77^"tta§im WOVI I aBflMl, TO7A^n 
FV I I a SSSRNovoSeveiK Novo Nordisk Pharma Ltd.) § :7 A ^ P T h ^ 
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io $Bm%, m^tmmmmmzMv, m.M25m. ioomM ^n^nthu^ 

AH®?ig pH5.0, 6-7.5% PEG4000^ 5mM CaCl 2 > 5% ^U*fen— ;!/JgMft 
^■ffio 7b 3^ ^v, flC (Crystallization of Nucleic Acids and Proteins A 
practical Approach, 82-90, 1992^, IRL PRESS) &iSJBT5 Z\ £T# Btl&o 
^(Dm, fi^WfWVI I aH^aSSSSfc^fi^HTaftWV I I aS?E 
15 #^l<hti hV I I aHf/t h^»SIMifcBg^a:O«'&'»©*SII*100mM * 
n^;Hth'J7Ai»t P H5.0> 9% PEG4000> 5mM CaCl 2 ^7?*^^ 

TS^1.0mmX*$0.05mmgS©ftt©IS^l©V I I a H^MEffl £ k 

25 ^Sn5M«Tfc5^)W*t^. 

[thVI I aBf/t hBJMffl^H^tfS^^WV I I aH?ia«Sii 
t&fr^nSMWV I I aHfatSJithV I I aHf/t h^IliiH^t 
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^ * 19 £> \z Isttm* ^to 




(1) (2) 
M»J 146 65 



15 ^i(l)tthVI I aHf/k hRl^Mm^H^i<D^#©^^^ 

wt— kjb v ^ n z> m a r <d &K7t (DmT&mm <Dmtt&x $ & pdb y * — t 

fc, jiC^#-5§, HB^, X5/|£3«&> chainID, T^/-&3SX##, X, Y> 
20 Z> SLftH^ segmentlDC^^T^chainlDilSIC), M^fDUM^^'T. 

m^Om&teAo y^yiSStft^^Tfl Nature 380#^ 41-46 
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SV>>&&H«U m^&lMtW&o 136^ chain I Dfeiu H; VI 
I aH^Htt L ; V I I aHfLE T ; aSmmfflm^ C ; i])\,*s*7M 
W ; tKSH% I : i&^^mmv I I aH^ga^J^^To 

15 a H^MFfll&^-f >-Tttm 

M a K^©^© 3 i^T&Big £S?^r§ n > tf a. - 9 y a ^ 5 A L 

(Dm&mnm. mzi&^^immv i i as™«&J©jra<z>si5g£3>fc^- 

•tr^^o HlHthVI I aBf©^ttM#^7 hfc-ffe:'&*(l)*«ttf'&bfe« 

25 S11M K S21MK S41M K Sli^lM h &43, ISftSMfctf 

^ryhttVifnfekhVI I agf Hi©75 /lilTM^tlTV^o £J$k 

si^ts ys. j mmm^m m i^fc^t Hit & § c t \m iz^ 

Zteteo 0 2^©^iS5l^©tHL, #1M h fch Vila 
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it&mt. z.n*>n& 4 f^^mzyr>^)vu—jvxm 

\z^v^m^mxm^mmx\m^\ti tvxm<^, &&mm*m^xm. 

15 ^izmiE^mx.rcm(D^\z^^mm^x.^)v^-o : mxm.< n>m% z\ t 
y°u??^^xmmmzunmzmiE&nxx^< z\tx, thvi ug 
&m&&i%T&<D\zm^ \%%mzm.mmxmffix^&(Dx\ vi ugfct 

7°T2Sf^&hhTlt, QUANTA, InsightIL CHARMM, Disover, Ludi(i^± 
Accelrys Inc), Sybyl(Tripos Inc)^ gW{:$ofc7'D^7A®^t$§^\ Z\ 

&m&wfcwmxte^(Dmm\zm^&z><> ^z.xmwt<Di&fr^vj?mv 1 1 a 
ht£zmzmm^m&mi£-rz>z\£fi i xi*z> B n>¥^~$?±x 
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^zMTzmmzmmTz - t^n>¥^-?±7?(DUMmfcm&mmmmiz$> 
ne»©r^ym^*t7jc^#^^b5^)<g^nr^v i i aHfEf^jfi 

10 7jC^^^7^^U^^V^V I I a H^|S#^J \Z < £ ^thrombin h^MUmzm 
nt^§^i)5%*5 0 ^Ji{cJ;D, /^&7Kltl§^©a#«t: hV I I aBf 

\zM^%^m^mw&mz^m^fo%z\£ffii D -frz )a a SP 6o«^s^ 

&WT^>Sm^> 7jcm*#©7j<m^#-r§M*M^5ft^ £5 KISWJ*^£ 
miE~TZ> Z\ k h V I I a H^^©#Mffi#W>|M^J£^*£ < ^if-T >T 

20 s££/^t£<h&§ 0 ^^w-fca&feoT^ #A-r^sm«©7jc^^irtg^ 

2.5-4.5A<D^Bfc<££'5{;:T ; 5£<£^o £7c, lfcEbfc^7>^£, VI I aS 
25 ^feb<«Ctl{cMWtiH^Ufethrombm, trypsin, XaH^©-fe U >;7°D 

«(2)tthv i i agf/t h'pjmmm.mm^tcDm^ommmm^y i i 
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S4 2&«fctf4 3fct, *-ft-£*U fc-&«Kl)33«fctf(2)£fc: bV I I aH^Sl+h 
^TtlfcLysl92#Jil7 5 ^TKStMl^ «b b < ^ >^SI^IT^ £ . 

cktK fr&Z7km^tZltfe^*>m&<D%mii3it bV I IaH^ltt§#I 
S © (cfi T & % d £ § o 
10 £U: tf> S Lysl92#jm T 5 7 X t ?Km^ £ fc te-f 3" >l£ ^ * L 5 § {£g 

itTkhvi i a m^^wmm^m^M^mm^ < >-r§ £ 

^>M-&©»A^^7t^T«#AT^Sm*CD^«#^^M^<hLysl92Mm 
3HP£. VI I aH^feb<«^n^M©(Cig^bfethrombin, trypsin, Xa 
20 2tU ft^(i)tfc(i(2)tkhVI I a B^/fc: h^jftSMfifBH^ 

©^jtms^v i i aia : ?^^M i fes<fi^?>cfcp^»^b^^ ik&mcz) 

©X^7t>T5 H»^-&#l(l)©^;i/^>m^i:7jcm^^fc^^>lt 
25 «(2)©M^afe-&^ii-fe<h^©Lysl92©'fi«^Mb, # >1fe& 

^44^cfcrX45«> "tn-^n, ^(l^i^ihhVI I aH^S4^ 
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teS41t-f h<£>5^, Trp215#Jj#t, Gly216£*£, Gln217#J§t Vall70E#J^, 
Glyl70F3t£#l> Aspl70G^i|, Serl70H£ilWMit, Prol70lf !!#!£ 7 7 >^ 

it&m t ifc& b Tthrombin t (D HiR'[4 tltlt § H <h tftfc)^ £ . EUufc 5 , 
M^7^/tiS> #fCVall70E, Glyl70F, Aspl70G, Serl70H, Prol70L 
Gln217t©7T>^;Wy— ;>XffiS#ffl*<fc^Bfc**ISf^ffl<Z>ai#»fc hV I 

15 2flM3&JgJ5fcb3Sffitt£Bi-FheS, NaptbylX, ^ > ;i^P©BfcM£©ift 

\z&Z>£5\z*t I^ELfct/vSH^, VI I aHffeKf^n 
20 ^*3S6^fc»bfethrombin, trypsin, XaH^O-kU >^n-xT— if 

I I aHf/t h^»M«l«H^^©*^©#lifilSE*SV I I agfWi 

7 iwaj^tatzKffie^a^s «fc 5 «EjEbfc^5j j ?fc«iftss#xbT , b «fc 

25 V*. 

03H D-Phe-Phe-Arg^ DD^ ^)]/^r h >M^lfc|l0V I I aHf©S 
41M h§^©^?SM©#^(Nature 380#> 41-46, 1996, PDB=1DAN), 
*cfcCWb^<»(l)3^fif8-Lfc|R©V I I aH^©S4tM h^co^^®©^ 
§*bfcfe©t?SSo fi3'&4fc(l)(D3!fi'&©IKfc«, D-Phe-Phe-Arg^na^^;i/ 
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5 £<Z)?L©Tfcte:» Cysl68#J#t^ Serl70Bfl!l#l> Eel76flMH, Cysl82#J#t Trp 
215$!!^ Gly216Zfeit, Gin 217Zfeit #JtS, His 224^it ffi'JiS, Phe225^m, 
fM#t> Gly 226^it> Val227M^e>^^SW#ffibT^D, «TS41^^-f 

7=- T -i£©3i#*t t tbtUrr § t S4U- h fc*B M5 *T 3 * & ^ <£> f« 

i^RrtgT&So $e > fcz:cD?L&as«fc-5^a«is^SAf scitT?, S4it^ 

20 &o mtlfcj; DbhVI I a HT^cD^Mtt^^ia^J^^ltV >f & £ <fc^ 

jg/jt^tK thvi i aH-r©s2i7--r sry-y+K k S4ir--rh. 

aH^IMS»W£bV^\ Jt^l&fcte:, T03S£ [A-l] , [A-2] . [B-l] , 
25 CB-2] > [B-3] , [B-4] , [0-1] [C-2] *\Z.Jfii£tlZ>mfr1im<D$> 

(a) s2-^-i btmmm-r^mmmLhxurm ia-h ea-2] m 
testis ffifrmmfim&h^o 
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[A-lffi : 




To ) 



[a-2#] tc*5^x«, R 23 ^>if>m, truant -r^^y-;^ 
(b) si^y*^ btmmm-r&mfrm&tvxfeTm ib-h , eb-2] , 

[B-3] [B-4] #fcj*3n*ffi##Ki##£b^. 

[B-1]S¥ : 



[A-2]i£ : 






H H H 



|B-2]# : 
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b R 25 R 24 



y R24 



-R25 



RJ$, [B-2] mtm— Tfc& 0 R 25 «, ATPiI?^ft§ffji6 



[B-4]» : 




R 27 «> ^m^l~3©T;V^l/>S^^T 0 R 24 «, [B-2] ^i|Wf 
R 26 »> [B-3] Mtm—Tfc&o ) 

(C) S4U-f hi:*BS^TSBB^#JfitbT«TSB [C-l] [C-2] 5#te 



o 
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[c-i] iibm R M ^>*if>jit?**^#Ki«w*bi'i. 

5 [C-2]m : 




JMfcftHCte, (1) S 21M h£ffiSfe/HT5*»#«3fi£LTJhflBl$ [A-l] 
htfflSf^ffl*rsa5^«ifii:bT±:BB» [B-l] , CB-2] > [B-3] [B- 

(2) htms.ipmT&ffifrmm£isT±mm ca-h ca- 
2] tfi^^ns^iitD^fn^mL, s 4i^-f btmm^mt 
15 sap^*5itbT±iB» cc-i] [c-2] ^iz^nzmfrmmo^m 

^£^HTf fg^nj^WV I I aH^RMFSI, (3) S lU-Whtffll 
f^fflf S^»jgtbT±IEP [B-l] , [B-2] > [B-3] [B-4] ffc 

3g«hbT-hfH^ [C-l] [C-2] ^fc3S$n*«^«3@©^Tn^S^ 

20 *TS, fi^jSlWVI I aH-?a*W*WjST?»S. 

i] [a-2] *\z^n&mfrwm<D^rnfr%:^mv, si^ 

1M bifflS^*r*ffi^#tafitbT±fB# [B-l] * [B-2] , [B-3] 
[B-4] *\Z^n%fflftMm.<D^-Tflfr%:^mis> fo^ S 41M h £*ISf£ 
25 ffl*rS«^«jfitbT±|B» [C-l] [C-2] ^i^^tl^MI©^ 
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ill 

sat. ^mmzmmmzmfTts z\zmmizmm-?%^ ^mnz\n&(Dm 
5 \ztf-§- 0 

DMF=N, N-^^»M7$ HOBt=l-fc Fn^>y>iJ 7 V"—JV, 
EDC HCl=l-(3->?^^;l/TS y tf^vs-x^v^j^^^-r s f ^mtt, 

io #;i^x;k 

HPLC = SSIft ^DYh^77^-. 

^mmmmizmmm tms c^h^y^;v>^» £js^o 6 
ms &&-mm. #=ii, q^Mit, m^fiissu br/WjA^M^t?- 

MSfctKS##r£3lfc>U FAB, ESIte^n^n, ^^>^^»b, FAB 

20 

NU- T 7 ^ > £j V-N 2 - ^ h ^ # ~ ;i/-L- Zf)Vj?j?j$. If 

4-i/7/^>y>75>1.6 g (12.2 mmol)(9DMF(20 ml)?§», z^-^h^^ 
#;i/^x;KL-^;i/^5 >2.0 g (8.1 mmol), HOBt 1.4 g (8.9 mmol), EDC HC1 
25 1.7 g (8.9 mmol)£Jn^ g^j^T, SfifcTl#tl)o 12B$Rg&, HJ«fC 

7K^iPx.S^x^;i/^T^mT^o smx^;HB^io%^x>m7K«, mum 

mjkmi-hw&fcmm. ma&m&foTffi&vit^ «wt^->^a^ 

^>^JV-N 2 -t-^b^->^)l^~)]/-h-^JV^^^ F2.9 g (8.1 mmol : iK^100%) 
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H-NMR (CDClg) 6 : 1.42 (9H, s), 1.87-2.55 (4H, m), 4.14-4.27 (1H, m), 4.49 
(2H, d, J=Q Hz), 5.47-6.02 (2H, m), 7.38 (2H, d, J^8 Hz), 7.60 (2H, d, ^=8 Hz) 

5 mmm2 

N 1 -4-i/T/^>^;i^-N 2 -^-^ ;i/-L-^;i/^^r^ H2.9 g (8.1 

mmol)t, 4Ni«-S1^X^;W«(20 m])&3B^t, SSHSUTF* SfifcTft#t 

10 U >-TNH-DM-1020 : SWrfB ;^Dn^>:^/ — 1 : 1 )fC#U 
N'4-y7;^>^JV-L-^^7$ H2.1 g (8.1 mmol : WlOO%)^ffco 
H-NMR (CD s OD) 5 : 1.77-2.12 (2H, m), 2.32 (3H, t, J=l Hz), 3.29-3.45 (4H, 
m), 4.49 (2H, s), 7.50 (2H, d, J=8 Hz), 7.71 (2H, d, J=8 Hz) 

15 MMMB 

i-a-^h^^^j;i/#-;i/)-D-h u ^ h 7 ^ W4-->7 ; 
$ H 

N 1 -4-S/7;^>yJ|/-L-^^'?5 F300 mg (1.2 mmol), N-(9-y J^U^-JV 
^ Jl/^-J!/)-l-(t-7>^y*J^^JV)-D- h U 7> 7 7 >606 mg (1.2 

20 mmol)ODMF (5 ml)7§^HOBt 176 mg (1.2 mmol), EDC HC1 221 mg (1.2 

mmoi)^inA> mmmMT, ^mzTM^-TZo i2mm^ K^m^K^nx 

'j7h7^;i/-N 1 -(4-y7;^>y;v)-L-7>^7$ f^Mxu *m£m~?%o 
tenfcN-(9-7Mi/-;M h^^77;v#-;v)-i-(^^>^->77;y#n;v)-D- b 

25 U 7 h 7^ JV-NM^v'Ty^Oy^-L-^^TS F£>^nD^>(40 ml)^ 

J£T-»£££^*U ifi^*7A7n7h^77^-(f±yiJ i/7NH- 
DM-1020 : j&g&ffi ; ^DD^^>: ^^7— ;V=1 : 0, 10 : l)lC^b, l-(£ 

:/ h ^ z/ft ~ ;i/)-D- h'J7>7^ ;i/-N 1 -(4- y7/^> s?;i/)-L- 7$ F 
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650 mg (1.2 mmol : JR^100%)^#fe o 

H-NMR (CDC1 3 ) d : 1.67 (9H, s), 1.80-2.49 (4H, m), 3.13-3.33 (2H, m), 3.70- 
3.79 (1H, dd, J=A, 9 Hz), 4.40 (2H, d, J±6 Hz), 4.39-4.55 (1H, m), 5.62 (1H, 
brs), 6.14 (1H, brs), 7.20-7.67 (9H, m), 8.07-8.17 (2H, m) 

5 

lift 

N-(x^;vx;v^r.;v)-i-(^-^>^r'>^;i/^^M-D- hU7°h7^ iv-W-c^t I 

10 "7^ H300 mg (0.55 mmol)(DDMF(10 ml)i§Sfc> HJ X^;i/T S >162 mg 
(1.6 mmol), I^^M-Mn?^ F206 mg (1.6 mmol)£Jn^ Slt^Ci^ 

^/7A^D'7h^77'f — (Merck Silicagel 60 : j&SrfB ; ^DD^> : 

y— ;]/=i o : i)K:ttU N-(x^;i/x;i/^n;v)-i-(^.y h^r$/^;v#-;i/)-D- 

15 h U 7° h7^^-N 1 -(4-->77 / <>y;l')-L-^^T5 F135 mg (0.21 mmol : JR 
^38%)^#^o 

H-NMR (CD 3 OD) 6 : 1.08 (3H, t, J^7 Hz), 1.70 (9H, s), 1.60-2.12 (4H, m), 
2.75-3.34 (4H, m), 4.13-4.55 (4H, m), 7.24-7.78 (9H, m) 

20 mMMs 
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N-(Xf;PXJ^-^)-l-(t-7>^y*;^^;P)-D- h U 7° h7^il/-N 1 -(4-y7 

y^>> s ;i/)-L-^;i/^v^ F135 m g (0.21 mmoi)£f^n^7KSi~x^/-;w# 

5 ^;i/)-L-^;^T$ F^X^y -;i/(8 ml^^L^T^X^i^OO mg (6.4 

mmoi), mnr>^^T-^ ; mttzmmisMmmmvtzio imm 

NH-DM-1020 : H»J*i ; ^Dn^^> : ;*^/—;i/= 1 : 1){C#U 4-75 

^y-[(S)-N-[(R)-N'-x^;vx^^x;i/ h y 7° b 7 ^ ^~)V]T ^ s*^ 

10 ;i/^>if >94mg(0.17mmol : 1K*81%) ^ttfc 
ESI+ 556 (M + +l) 

H-NMR (DMSO-d6) d : 0.85 (3H, t, J=l Hz), 1.65-2.03 (2H, m), 2.48-3.54 (6H, 
m), 4.12-4.43 (4H, m), 6.70-7.75 (9H, m), 7.95 (1H, brs), 8.43 (2H, brs) 

15 ggjMg, 

N-ir3-(^ h^^7j;p^x;p)^>> ? ;i/ix;i/^x;H-i-(^-y h^->7j;i/#x;i/)-p- h 

^)7°b7 4 ;l/-N 1 -(4- ->7/^> -JM-L- >f)V& V^Jf 

i-(t-y h^v-^;i/^x;i/)-D- h y y h ;KN 1 -(4-y77^>^)-L-^;^ 

1^350 mg (0.64 mmol)©DMF(10 ml)?M^ h 'J X^Jl/75 >194 mg 
20 (1.9 mmol), [3-(^ h ^-^ft >-J)V]7,)V*fc~)V?7 U H477 mg 

(1.9 mmoD^JD^, ^MmMT, ^ffifCTflM^bfco 12B#F*m, j&JEETT?i§J&£ 
^MtJ^^^^^^-^^A^D x'b^^^-r— (Merck Silicagel 60 : & 
ll@;y^OD^^>:^^/-JN10 : 1)^#U N-{[3-(.* h=^>#;i/^ 

x;i/)^>^;i/]x;i/*x;i/}-i-(^-^ h^rv-*;i/#x;i/)-D- b u y h y ^ ;i/-N 1 -(4-~> 

25 7M>yJ^-L-^^?5 H407 mg (0.21 mmol : 4M84%)£#fc 0 

H-NMR (CD 3 OD) 5 : 1.70 (9H, s), 1.75-2.15 (4H, m), 2.65-3.42 (2H, m), 3.92 
(3H, s), 3.88-4.54 (6H,m), 7.23-8.21 (13H, m) 

mnM7 
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10 n-{[3-c* h^->^;P^^;p)^>> ? ;i/]x;v^^i;i/}-i-(^^h^rv'^;i/^— ;v)-d- 

h'J^h7^ M'^-vT; )V)-lrif)\'5r ^5 F407 mg (0.21 mmol)£fi& 

9Alg (12.8 mmol), tgfnT >^XT-X^y-;i«j£2.4 mlfc^bMjgM 

± U vTNH-DM-1020 : ;y^nn^^>:^^; — ;i/=4 : 1, 1 : 1) 

fcttU N-{[3-(^ y*M^)^>yVk]X^^}-D- h U 7°h7^ 

^;i/]x;i/^x;v}-D- h u y" h 7^ ^-(4-75 ~7/^>^)-l-»t$ f £ 

HPLC(YMC-pack ODS : gradient of 95% A/B to 45% A/B over 25 min, A=0.1% 
TFA-H 2 0, B=0.1% TFA-CH 3 CN)fc#U N-[(3-(#;l/^i^>5?;i/)X;V^X 

25 ;v]-d- b u 7 h 7^f jy-N^-ys y ; ^>yVi/)-L-^;^75 f b^y^um 

^4^68 mg (0.088 mmol : JRs£l6%) £f#fco 
ESI+ 662 (M + +l) 

H-NMR (DMSO-d6) 5 : 1.64-2.02 (4H, m), 2.90-3.21 (2H, m), 3.89-4.41 
(6H,m),6.75-7.95 (13H, m) 
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N-c^>^;V7>;i/^n;i/)-D--f y p-y ~>> 

D--ryD-T>'>3 g (22.9 mmol)(Dv^-^>(184 ml)j§k^, lWkMik^ h 
U^A7KiM(23 ml)^^ ^V^7?> ^>v;VX;i/^njl/^D^< g (34.4 

9 V ya^J7A^Dx: h y^ —(Merck Silicagel 60 : I^SMS ;^Dn^^ 

>: ^^y-;v=i o : 1,4: N-(^>^;vx;v^— ;V)-D--r y o-r 

10 v' >6.3 g (22.2 mmol : 4X*97%) 

H-NMR (CDC1 8 ) 6 : 0.78-1.02 (6H, m), 1.05-1.60 (2H, m), 1.68-1.92 (1H, m), 
3.85 (1H, dd, JE=4, 7 Hz), 4.22-4.38 (2H, m), 5.17 (1H, d, J=9 Hz), 5.97 (1H, 
brs), 7.26-7.48 (5H, m) 

15 aiM9 

N-(^>-y;i/x;v^^M-p--r y &d. >yKL-^^~x> ^^x^f^ 

N-(^y> ? ;l/X;l-A|Nn;j/)-D--r y D-T >->6.3 g (22.2 mmol)x L-^^n> ^ 
f;i/X>;TMil6.7 g (33.3 mmol)0y^DD7<^>(lOO ml)«(CHOBt 
4.1 g (26.6 mmol), EDC HC1 5.1 g (1.2 mmol), N-^^JV^E^ V >3.4 g (33.3 
20 mmol)^iJnx., SSilMT, ^fcTflg#Lfc 0 12S#F^f^, ^jS^fCTK^iPTt 

»x^;i/fcTjflmb7to itmx^;i/jisio%^x>m7K^^ i§?n^m7K^^- 

2*9 p V h tf? y "(Merck Silicagel 60 : ^Sjffi ; ^DD^^ >)\zHVs 
25 N-(^>^iVXJ^-^)-D-^ V D< yJk-L-T^f tX> *^)VX~7,^)VQA g 
(14.9 mmol : MS67%)£#7c 0 

H-NMR (CD 3 OD) 8 : 0.92-1.02 (6H, m), 1.18-1.36 (1H, m), 1.62-1.88 (2H, m), 
2.00-2.28 (2H, m), 2.12 (3H, s), 2.51-2.77 (2H, m), 3.71 (3H, s), 3.83 (1H, d, 
J=8 Hz), 4.32 (2H, q, J= 13 Hz), 4.68 (1H, dd, J=5, 9 Hz), 7.32-7.51 (5H, m) 
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iii i o 

N-(^>yJkXJ^^JH-D- h U 7° V 7A ;V-N 1 -(4-7 ^ J sQ^M-h-*^^ 
5 H 



(14.9 mmol)OX^y— ;i/(30 mpSt^ 2N7KM^ h U 7 AtRM(30 ml)£r 

15 tc^ebTN-(^>^;i/x;i/3iNn;i/)-D--r v n-r>-;v-L-^^^-n>6.2 g (14.9 

mmol : iR^100%)&#fco 

N-(^>^;VX;V^Zi;i/)-D--rVD'f ->;i/-L-^^X >100 mg (0.24 mmol)> 
4-T^ /^>>^X^ >59 mg (0.48 mmol)©^^ D U * & >(5 ml)^(CHOBt 
44 mg (0.29 mmol), EDC HC1 56 mg (0.29 mmol)£r#n^ ^l|fl!C^T> 

#u 7K«c^bfco # e> tifc J5gf3 £ 7^ A ^7 D T h ^ t7 ^ - (« ± ^> U 

^TNH-DM-1020 : ^I&ffi ;^DD^^>: — ;V= 10 : 

n-(^>>?;I/x;i^-;i/)-d- h u 7° h 7^ ^-(^t? y ^>^)-L-/^tr.t 

5 H108 mg (0.21 mmol : 4X^86%) <£f#7c 0 
25 ESI+ 521 (M + +l) 

H-NMR (CD 3 OD) 6 : 0.87-1.00 (6H, m), 1.09-1.28 (1H, m), 1.57-1.83 (2H, m), 
1.86-2.26 (2H, m), 2.09 (3H, s), 2.43-2.69 (2H, m), 3.71 (3H, s), 4.13-4.32 (4H, 
m), 4.50-4.68 (2H, m), 6.64 (2H, d, ^=8 Hz), 7.01 (2H, d, J=8 Hz), 7.32-7.49 
(5H, m) 
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mm 1 1 



N-C7° P JV^M-D-^C VP-f isJV-3-(* ^ )VT $ I )-N 1 -(4- T / ^ > 2 

N-e/n b°;i/x;i/^-;ix)-D--r y p-t ^jvs-Kt-^ v^t!)V^)V){^)V)r 

5 ^/]-NM4-y7;^>^^)-L-77-t5 Hl.6g (3 mmol)fc, hU7;^Df 

K(io mi)Sin^., i*^«ET, mmzxmwvtc. nsron, &mM&mj±T 

fclil/M*^ 7 A ^ D Y h ^7 7 -(f ±'> U ^7NH-DM-1020 : 

m ; ^nn^> : *^/— : o* 4:1 )\zHV, N-(?°u 

;i/)-D--r yn-f ->;i/-3-(y. a y )-n 1 -(4-->t / ^ >i^;i/)-L-T ^n^^ H 1.3 

10 g (2.9 mmol : W 9 6 %)£#fc= 
ESI+ 452 (M + +l) 

H-NMR (CDC1 3 ) <5 : 0.79-1.23 (10H, m), 1.46-1.95 (4H, m), 2.41 (3H, s), 2.52- 
3.81 (4H,m), 4.33-4.52 (4H, m), 7.36 (2H, d, J±8 Hz), 7.59 (2H, d, J=8 Hz) 

15 gjj 1 2 

n-C7°p h°;i^x;^n;i/)-D--r y p-f y;K3-[(7s; ^j^-jwyjk)75 71- 



N-(y°Ptf;vx;i-*n;i/)-D--r y P-r5/ji/-3-(^^;i/T^ ;)-n 1 -(4-^7;^> 

25 S>Vl/)-L-7 F500 mg (1.0 mmol) ©7^(1.3 ml)-^ h7hFD77 >(3 ml) 

50t:^#TfcX, ~>T >Wi3 U ^?A243 mg (3 mmol) £#11 ^©££81 

Sj£TfciibTN-(7°n t o ;i/x;i^~;i/»-D--f y p-r ~>;v-3-[(y ^ ; 



O^NH 2 



H 



20 




59 



WO 02/062829 



PCT/JP02/00883 



;i/)(^^;i/)T$ /]-N 1 -(4-^T/^>^;P)-L-T^^5 F430 mg (0.87 mmol : 
W87%)^#fco 

^%^MHPLC(YMC-pack ODS : gradient of 95% A/B to 25% A/B over 10 
min, A=0.1% TFA-H 2 0, B=0.1% TFA-CH 3 CN){C#U N-C7°D }dJV7,)V^^JV)- 

D--r v ck ^>j^3-[(7 5 ; * ji/^ - ji/)!^^;^/^ y]-N j -(4-7 $ 

L-T ^— -^-5 F h U y)]/^amm^.27 mg (0.004 mmol : «$5°/o)l|&o 
10 ESI+ 512 (M + +l) 

H-NMR (GD30D) 6: 0.87-1.10 (9H, m), 1.12-1.88(5H, m), 2.92 (3H, s), 2.87- 
3.12 (2H,m), 3.52 (1H, dd, ^=4, 15 Hz), 3.65 (1H, d, ^=8 Hz), 3.82 (1H, dd, J^9, 
14 Hz), 4.43-4.67 (3H, m), 7.54 (2H, d, J=8 Hz), 7.76 (2H, d, ^8 Hz) 

15 mmm 1 3 

n-(^ y -J)Vx - ;P)-D--r v n -r z/)V- n*-(4- y7/^> ^;p)-l- 5^ ~ 

±5 Fl00mg(0.19mmol)£ fc!U ^> 5 ml h U X^;i/T^ >0.5ml»$?U 5 

tl> o.5N^m, mnm&fom-fo. m^my^&m, athu^t^n 

fee MffiT^M£ii*l^ ifi^7th^b'j;H«La^{^^ 
0.14ml(0.94mmol)£JD*-2fl#P^ S*#H^TTJn^]g?^bfeo MffiTTlM 

25 TiSi> N-(^>^;i/x;v*^;i/)-D--r vp-r NM4-K (^^;i/^ 

^^;H^>^;U}-L-^^— Fl09mg (0.19 mmol : 4WlOO%)£f#7co 
ESI+ 579 (M + +l) 

H-NMR (CD 3 OD) 6 : 0.85-0.90 (6H, m), 2.03 (3H, s), 2.40 (3H, s), 3.69 (1H, t, 
J=Q Hz), 4.50-4.60 (1H, m), 7.21-7.39 (8H, m), 7.60-7.64 (1H, m) 
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in 1 4 



> v;V}-L- ^ 3^ ^ H 49mg(0.084mmol) & i? Z U U ^ $ >2ml& <fc tf;* 
^ / —)V2mllzmM lth*7^ >0.020ml(0.624mmol)£;(JEI;t 1 8 Bf^^^b^o 

10 mj±Tti#«£WScU »OTiHPLCtiSU, n-(^>^;vt;;i^ 

^)-D^Vn^yJV- NM4-[t: H^^y (-f^7) ^ ^l^^M-L-^ 3^ 
—±5. H29mg (0.051 mmol : WMGVY^Ufz-o 
ESI+ 563 (M + +l) 

H-NMR (CD 3 OD) 5 : 0.85-0.90 (6H, m), 1.58-1.78 (2H, m), 2.42-2.58 (2H, m), 
15 3.63 (1H, d, J=-l Hz), 4.21 (2H, s), 4.53 (1H, brs), 7.25-7.57 (9H, m) 

mnm 1 5 



5 




20 



25 
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N-(^ > >»;l/X )V^)V)-T>-^ V n -i =y)V- N L -(4- y7/^> i>Vl/)-L- 5^ X 
^ Fl00mg(0.19mmol)^X^y— ;i/6 ml& <£tKtf U S>>0.6 ml^?§$?L/W 
KD^>7$>iitl 2 0 mg£*flx.l 6B#r B 1M#bfeo «JETT»«*«3c 
U M^X^;"jH«b51i, MiHPLCtSSb, N-(^>v : ;i/ 
5 X;i/7ft~;K)-D--f VD-f^- N J -[4- (E)-T^y (/WFD^H^/) 
^>> ? ;V]-L-^^^n^-^ Fl.6 mg (0.00003 mmol : tll.5%)^f!fc. 
ESI+ 564 (M + +l) 

H-NMR (CD 3 OD) 5 : 0.85-0.90 (6H, m), 1.50-1.70 (2H, m), 2.05 (3H, s), 2.43- 
2.60 (2H, m), 3.60 (1H, d, J=S Hz), 4.20 (1H, s), 7.25-7.45 (9H, m) 

10 

mmm 1 6 




N-(^>^;i/x;v^-;v>D--ryD-f n x -{4- [75; H^/) ;*=p;I/] 

^>^;V}-L-^^^-n^5 F20mg(0.032mmol)£i^5V^;^AT5 F0.5mlfC 

mmv h >J x^;vy 5 ^o.oism^o.ismmoi)^^^^-^-^^ u 

25 ^t— M4mg(o.o65mmoi)^jp^ i 6 mmmwvrc a frmu'&mz.wm.x.?- )V 

^ 7>/^7 r ^ 7'TLC(y ^ n D ^ ^ > : )V= 1 0 : 1 )7!if«$i LN-(^ 

x;i/H ^ ^5 : -;i/)^>^;l']-L-^^^-n^-S F 1 6 mg (0.024 mmol : JRSfc 
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ESI+ 648 (M + +l) 

H-NMR (CD 3 OD) 6 : 0.85-0.90 (6H, m), 1.50 (9H, s), 2.03 (3H, s), 3.68 (1H, d, 
^8 Hz), 4.20 (2H, s), 7.20-7.38 (7H, m), 7.64-7.70 (2H, m) 

5 

sii 1 7 

N-(x^;t^;i/frn;v)-3,5-H^ ( hj :7;w-p^5p;K) -p-yx.-)vy^-)U-N 1 - 
(4-->T/^>^;i/)-L-^;i/^-7$ F 
4- y n ^e-n-(x^;|/X ;v^x;i/)-D- 7 ^ x;p y 5 x;i/-N 1 -(4- y7/^> -J)vy 

10 L- F30 mg (0.052 mmol)^f h7tFD77>4 mtfe <fc£fctfC0.4 ml^ 

iil/^ #C^T3,5-t?X h U 7 )VJrU*^)V7 ^~)V^U>W4Q.2 mg (0.156 
mmol), Klth'J ^7A50 mg, T^h^X (h'j7i^M^7^{» A°^>* 
•7A30mg (0.026 mmol)£iDX., Si|t#H^rF> 2mmmMMVf^o KfoWS 

15 iETTiI§^b> »§7°W^7T-f :/TLC(>^nn/^> : / 

F 2 4 mg (0.034 mmol : JW65%)£r#7c:o 
ESI+ 712 (M + +l) 

20 H-NMR (CD 3 OD) 5 : 1.10 (3H, t, J=l Hz), 1.75-1.87 (2H, m), 1.88-2.07 (2H, 
m), 2.82-3.10 (4H, m), 4.10-4.30 (2H, m), 4.40-4.50 (2H, m), 7.10-7.62 (9H, m), 
8.10(1H, s) 

mnm 1 8 

25 N-(x5P;^x;i/frx;i/>-3.5-tfx (h0 7Ma^^) -d-7x^^77^;k 
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tH3S*RtUTN- (x^;i/X;V*n;W -3, 5-tfX (HJ7Mo^f 

;W - d - ^ j:^;i/T ^ n ' - (4-->r/^>^;v) 

ESI+ 729 (M + +l) 

10 H-NMR (CD 3 OD) d : 1.05 (3H, t, J=l Hz), 1.75-1.85 (2H, m), 1.97-2.05 (2H, 
m), 2.82-3.10 (4H, m), 4.15-4.22 (2H, m), 4.45 (1H, s), 7.40-7.51 (4H, m), 7.62- 
7.70 (3H, m), 7.90 (1H, s), 8.13 (2H, s) 

mnm 1 9 

"7° h 2. d ^-N x -(4- y77^> >W-L- #)V& g $ F 

n-(*.^ f^v-#;i^-;i,)- 5 - 1 hd^^-d- h u :/ h7^jv-N 1 -(4-y7 

S^-L-^t^ F 327 mg (0.58 mmol)<£>X-fc F > (4 ml)iS$)£K: 3 -(;* F^ 
->*Jl/^^;!/)^>^JVynT-f F 267 mg (1.2 mmol), RBHri'tfA 378 mg 
20 (1.2 mmol)£Jn^ gitr^T. JPiHKKteTfll#*r*. 4^W«> 

(Merck Silicagel 60 : g^Krfa ; ^DD^> : J— )V= 1 0 : l)fcftU 

N-(^7>+y*i^-JV)- 5 -{[3 -o* F^->^7;i/^n;i/)^>>?;i/]^>/}.D- F U 

~?Y~7 A ;i/-N 1 -(4- v7;^> i?;i/)-L- ^ ^ ^ ^ F347 mg (0.5 mmol : 
25 84%)£r#7c 0 

ESI+ 711 (M + +l) 

H-NMR (CD 3 OD) 6 : 1.30 (9H, s), 1.50-2.08 (4H, m), 3.02-3.22 (2H, m), 3.93 
(3H, s), 4.02-4.27 (2H, m), 4.39-4.55 (1H, m), 5.20 (2H, s), 6.88 (1H, dd, J=% 9 
Hz), 7.12 (1H, s), 7.19 (1H, d, J=2 Hz), 7.26 (1H, d, J±9 Hz), 7.42 (2H, d, J=8 
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Hz), 7.51 (1H, t, J=l Hz), 7.66 (2H, d, J=8 Hz), 7.75 (1H, d, J=6 Hz), 7.97 (1H, 
d, J±6 Hz), 8.17 (1H, s) 

mnw 2 o 

5 5-ir3-(^ b^'>^;v#-;v)^>^;vi^-^M-N-(x^;vx;v^-;V)-D- b U 7° 

N-(^h^y*J^^V)- 5 -{[3 h^r^*;^n;V)^>5?;i/]^i/>-D- b 
'J 7> 7^KN 1 -(4-yT^>yJV)-L-^^'7S F347 mg (0.5 mmol)©y^ 
Dn^^> (10 ml)^fc, bV7)V-tumm (10 ml)^ia^_> $II^T> S 

t?*? 7 J —(m±i/ U vTNH-DM-1020 : ^Rpffl ;y^Dn/^>:/^; — )V 
= 1 : l^dttU 5-{[3-(^ h^>#;i/^x;i^>^;i/]^^>}-D-h V7°b7 
^M^-yTy^yJ^-L-^l/na F277 mg (0.45 mmol : JR$93%)^# 

15 5-{[3-(^ h^y*;^-^)^>^JV]t^y}-D- h 'J 7° F 7^ JL'-N^C^yy 7 
^>z^JV)-L-^f)V^^^ b (0.45 mmol) ©DMF(10 miymmz, MJX^;KT5 
>137mg(1.4mmol)^ X^ >X;i//ftx;i^ D ^-f Hl74 mg (1.4 mmol) &lM%-s 

mmm.mT, mu.\zxmwvrc a 2mm®. m&rxmm^m^v, mmm%7 

^y^zL^^A7U^b^f^7-(—(Merch Silicagel 60 : ^Krfg ; y70D^^ 
20 >:^37/-;V=8 : l)fc#L> 5 -{[ 3 -(^ h^r>-^;V^x;l/)^>^;V]^^ 
->}-N-(X^X;i/^x;k)-D- hU7°h7^ ;WN 1 -(4-->T 7 ^>^;!/)-L-^>^ T 
^ H158 mg (0.22 mmol : JR^50%)£r#fco 
ESI+ 703 (M + +l) 

H-NMR (CD 3 OD) 5 : 0.94 (3H, t, J=l Hz), 1.60-2.08 (4H, m), 2.58-3.30 (4H, 
25 m), 3.91 (3H, s), 4.02-4.27 (2H, m), 4.35-4.48 (2H, m), 5.20 (2H, s), 6.89 (1H, 
dd, J=2, 9 Hz), 7.12 (1H, s), 7.19 (1H, d, J=1 Hz), 7.27 (lH, d, J=% Hz), 7.42- 
7.53 (3H, m), 7.65 (2H, d, J=8 Hz), 7.73 (1H, d, J=G Hz), 7.98 (1H, d, J±6 Hz), 
8.16 (1H, s) 
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gjj 2 1 

5-ir3-(^ h^->^;i/^^;i/)^>> ? ;i/i^-^>->-N-(x^;P7;;i/^ri;i/)-D- h U 7° 
5-{[3-(^ h^^^;^x;i/)^>^;H^-^r->}-N-(x^;vx;v^r:;v)-D- h u 

5 ^h7^;KN 1 -(4-^7;^>^l/)-L-^l/^7$ F 158 mg (0.22 mmol)©h°U 
>(10 ml), h U X^T 5 >(2 ml)^IS^^7j<^^X ^t^^&^fCo 30^ 

10 »M*«jETJc:»*ifbfeo 

3®M£y*fc b >(10 ml)(C|§$?U 3^<t:^^;i/312 mg (2.2 mmol)^riD^_ 5 

n^(D^^ 7-;Kl0 ml)^^MMT> ; EXr>Al70 mg (2.2 mmol)^i)P^. 

15 n ^hif^y^— (W±->U ^TNH-DM-1020 : ; >?^DU^^> : 

/— )V=4 : 1, 2 : l){d#U 5 -{[ 3 -(;* h ^>#;^^x;!/)^>^;^]:3-3 : - 
v'}-N-(x=p;l/x;l/:fcx;l/)-D- h'J7>7^ ;v-n x -{4-[T s= / « $ y );* 3^1/]^; > 

^;l/}-L-^;l/^V$ Fl24mg(0.17mmol : *M78%)£#feo 
ESI+ 720 (M + +l) 

20 H-NMR (CD 3 OD) 6 : 0.94 (3H, t, J=l Hz), 1.64-2.10 (4H, m), 2.55-3.30 (4H, 
m), 3.89 (3H, s), 4.08-4.42 (4H, m), 5.18 (2H, s), 6.87 (1H, dd, J=2, 9 Hz), 7.15 
(1H, s), 7.20-7.76 (8H, m), 7.95 (1H, d, J=6 Hz), 8.14 (1H, s) 

mnm 2 2 

25 5 -\( 3 -^;i/^^r->^>^;i/)^^r->i-N-(x^;vx;v^x;v)-D- hvy°Y-y 4 )V- 
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CONH 2 




H0 2 C 

5-{[3-(* b*^%JVtf~)V)^>^J\/]^*i/}-N-(X.^)VX)V*~)\/)--D- b U 

7°b^^;wN 1 -{4-[T^y«^/)^^;i/]^>^;i/}-L-^;i/^^s F124 m g (0.17 

5 mmol)CDX^/-;K3 nd)»«fclN*K^ b U >>A*»Mt(3 ml)£3JP^L> 

MffiTKlMiLfc,, aW#/S^MHPLC(YMC-pack ODS : gradient of 95% 
A/B to 25% A/B over 10 min, A=0.1% TFA-H 2 0, B=0.1% TFA-CH 3 CN)t# U 

5 -[( 3 - ti )V^^^y-J)V)^r^r v]-n-(x^;vx;i^^-;i/)-d- h'J^h7^ ;w 

10 NM4-[T$ / (-f 5 /)/^;t/]^>^;i/}-L-^;i/^^ F85 mg (O.l mmol : M 
61%)&#fc„ 
ESI+ 706 (M + +l) 

H-NMR (CD 3 OD) 6 : 0.97 (3H, t, J=l Hz), 1.59-2.07 (4H, m), 2.55-3.28 (4H, 
m), 3.89 (3H, s), 4.10-4.54 (4H, m), 5.19 (2H, s), 6.90 (1H, dd, J=% 9 Hz), 7.16 
15 (1H, s), 7.23 (1H, d, J±2 Hz), 7.27 (1H, d, J±9 Hz), 7.50-8.00 (7H, m), 8.16 (1H, 

s) 

mmm 2 3 ~mnm 1 8 2 
20 ^i«t2 3~i8 2^irco ;in e> ^momm.^ <£ zsmm^ 
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[thvi 1 am^vmmtmm 

hhVI I H^OcDNAfcO^Ttet: hJffttftcDNA^>f 7? U — (CLONTECH) «k D 

5 GTCTGGATCCACCATGGTCTCCCAGGCCCTCAG 
TGTTGAATTCTACT AGGGAAATGGGGCT C GC A 
thVI I S^jtfc^ ^Double One^iJ^^^-(IDEC%h)^l^^ 

10 7c o 5nM Methotrexate(Sigma) # Tig* £ & £ & "5 £ £ TiEtfS^^ "l 1 ! £ 

3SZ.t&^, Methotrexate® '14 1 h V I I H^fgJgiM^c^ 5nmol/L 

Methotrexate, 0.5 M g/ml vitamine K(Sigma) CHO-S-SFMIIigM (GIBCO 
BRL)Ti«bt: hV I IH^ai^tf:. 

b hVUH^igCHOlffl^CDig^i^t^^S^MAXWlKPAN-lSOF, jfi^ 

15 ^-v^;H*))^j;i9}iliL^ «^5mM^>xy$^>^inb^^#b/co 

b bVIIaH^©^©^fefc^T^^CD^##bfci§^±tf ^Itffl^fco it 
fc^TcoTteMethods Enzymol. 80#, 228-2373g> 1981^^3 J; D\Biochemistry 
27#, 7785-7793JS, 1988^£##^bfc 0 ig^±«©««&5 mM ^>X 
75y >R££5 mM EDTA£#tf 20 mM h U X-ititl, pH 8.0T10fg#|R 

20 b, I^M«fmf¥«b7cQ Sepharose Fast Flow# 9 A «#P U IWfMW^^ 
NaCl?M£I£IW(0.1, 0.2, 0.3M)fC±frfT#^A^#bfclf&£|§ffib7Co 
t hVIlH^^frO.S M NeiCm^^MMlZ^ »ltU ZLfl&b mM ^> 
X7$ >^>RtK5 mM EDTAS^-^20 mM h U pH 8.0^10^ 

M b , nWlSWni^Mk b 7cQ Sepharose Fast Flow# =7 A iZ^M b 7c 0 MMW 

25 m*Vtl7&&mW&> CaCl 2 M&50 mM^tBi®}I±tf Tfc hVH|S^£# 
^A^6^fcHb7c 0 ffStlfeH^^SDS/PAGET^Ifb, b hVIlH?^#M 

mt^n^Tco OT^20 mM MJX4&m^»^, pH 7.0TlO^#^b, f^ifg 
ffSTfiftbfeQ Sepharose Fast Flow# ^ A fc» b/c 0 RI^#f:»NaCl?l 
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S£l50 mM#>£>350 mM*tIi65i:±tftt hVHaH^SiM U 1%Zfltc 
B#£SDS/PAGET^#tU t: hVIIaH^£#OT#£iia£>, fc hVHaffi^iB 

5 ggyjfa 18 4 

-<hMi3->^;^y^F'>-^x>x©™»Abfe^^«^^^-^ 

^Mfc&fcoTteBiochemistry 31#> 3998-4003^ 1992^ 

^e^a\z^k> Bmmm^mm^rco ^m^isooo g, lo^z^^mr^mm 

«PBSTMFU 25 mM pH 5.2^«fclV^Tll)rLfco Wr 

15 bfe^^^^ (8000 g, 20^) fC£D^#i?£|$cicbfcf^ ^-©_h?f^25 
mM WW&WW., pH S^TWfbbfcSP Sepharose Fast Flow# 9A\ZMM U 

A^S^tfcibfco #e>nfc@#£SDS/PAGE^#fU k h BJillllS? 
trM#£^fc&, 25 mM hUX-±t^g«^, pH 7.5^«(CM^TMt/fb7to it 
20 #TbfcHi:fr£25 mM h U X-WMMffiU, pH 7.5t¥|fcbfcQ Sepharose Fast 
Flow#^A»iinU IMM^fpNaCtfl^^OO mM*T«l:±tfTt h 

mmm 1 8 5 

25 [t hVIIaH^Vt: h Br^Mll^H^CDg^^Of^M] 

Proteins 22#, 419-425^ 1995¥©^^ : &##fcD-Phe-Phe-Arg^ n D 

«§S^^ff ofco *^^«RT^e<JVIIaH^ia*^J^b hVHaH^Vh h pJ^M 
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TtlO^©^;Vft©D-Phe-Phe-Arg^ p p *?-)\,>t h > (BACHEM%t) ^ in X. > 4 

mzrzzmxmm$k, vmmmz^vmmistco mm^rm^& mM c a ci 2 ^ 

UlOO mM NaCl£#£?50 mM MJX-^IS«, pH 7.5T¥Mbb7ty;HJS 
5 ^#^A(Superdex 75)fcSs#nU |WJM»lt^ <£ D D-Phe-Phe-Arg^ p a^^)V 

10 mg/mL 50 mM h U X-±M£I«li£, pH 7.5, 100 mM NaCl, 5 mM CaCl 2 <£> 

10 # lOOmM *3>>VHt h U ^A^W^, pH 5.0, 24% PEG4000, 5 mM 
CaCl 2 <hU MS20S^#«bfe^C^,, ^I#IW#enfc 0 

15 mWkhtc.}! hVIIaH^^l/10^«©l M ^>X75^>W, *i®bfc 

*HU 5 mM CaCyWlOO mM NaCl^^t?50 mM h U pH 7.5 

^Wfbbfc^>M#^A(Superdex 75)«irabfco Rjgffif^JCk t) b h 

20 hBT^MIl^H^|«##:©M«H^^#fec 

^HM 18 7 

[t&fr^eSmmvi I aH^PJL^Jit hV I I aHf/thBlMlHfi 

25 *f§sbfct hv 1 1 aH?/t hwsmnmm^\z^ma)^rcm2)^nx, 
tigmftmorcisbizmftmmz&Qmm, ^a»si2-i3mg/mi, so mM hjx- 

^MmW^., pH 7.5, 100 mM NaCl, 5mM CaC^O^y^A^M Lfco £ ©IK, 
{b^#J(l)~(2)©mSnaS^ 3 5 ©IDTSdfco 
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3 5 





(i) 


(2) 




0. 5mM 


0 . 5 mM*l 



5 iP;JLS&g#**5. ffilN&^TO^TJBSfttxfc. lOOmM *3y»h'J 
>^A^»^, pH5.0> 9% PEG4000> 5mM CaCl 2 O^^Sr^V\ D-Phe-Phe-Arg 
^nD^^;v^rb>(cj;D^FpIj^Wt(a«Lfct hV I I aH^/k h vimmm. 

mmT<D-®&fc$£Mk&*v( ^n^s^-rtf— zin^^u xio~x 

— /t — lOOmM *3yJt/tth'J^Ai»«, pH5.0^ 6% - 7.5% 
PEG4000. 5mM CaCl 2 > 5% ^'JtD-;^f fflL/fc, fg^nJ^WV I I a 
15 H^MBWtl: h V I I aHf/k h BT^MM^H^i©^#:it>^;V : Uif 

fee m\>rft a^Tft7^Tft$1.0mmX^$0.05mm^S©e^©fS^PTi^ffl. 

fee 

20 

gjjjM 18 8 

(A) fM(l)tkhVI I a H^/k h nJWl»t©^#:©|g^ 
!£H£l00mM XlUz/frMirhW&WmWi, pH5.0, 9% PEG4000^ 5mM 
25 CaCV 10% ^UtD-Jl/itfcSL, ^ U n-;HS^^Hg^5%To±tf> 
S^fc30%^-T?^U-feD-;ka^S±tffc^fc«^fco C©^i$t<P> 
7°(cryo-loop, Hampton research%h)"e^^CTi^< VitD, -170°C(DS 

^^^T^M^itfeo &43> »^«^fc-i70t:©^m^*^g^^ o XH 
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bfclU^ltSMX^^^g(Ultraxl8> U #^)fc«fc WcCuKa^Sr 
OSMIC Xl»5 7-('J^^)«L, ^ffibfco l&^iSt, JUSS^ftOife 

DENZO/SCALEPACK(T y Z +h-f X > X *±) U 2.2 A £ T? © E^itS^ 

— ^^#feo ^MUte, y°P^-r >T J -^n>'^©D-Phe-Phe-Argi7nn^^;V 
<7-h>fci;{9^Bj^fcia*b^t hV I I aHf/kh«!I»I^ 
(PDB code:lDAN)£|RlMT\ SHlft^A, ^^a=71.40A, b=82.22A, 
10 c=123.47A, a=90.0 o , /3=90.0° , T=90.0° Tr&ofco 

(B) ft^f(2)ihhVI I ai?/k h^HlH?t©I^©ISi 
MH^lOOmM tsn-J)Vm-r V U pH5.0, 9% PEG4000, 5mM 

caci 2 , 10% tfv^.u~)vmwL\z.mv, s/v±n-)imm&m&5%r'o±tf\ 

15 77°(cryo-loop, Hampton research^fc)^^^ ^ft < ^ £ D , -170°C 

iKJftbfco Xl£«ffi7J40kVX 100mA, 7 ^7,7^ ^ > h £££JE 

DENZO/SCALEPACK(^y ^lMX>Xl±)£l£ffl U 2.2A £T?(Z)|II#t3M^ 
— 7°DT-f >^-^A>^©D-Phe-Phe-Arg^DO^^;i/ 

25 (PDB code:lDAN)<hlRlMT, ^^1¥P2 1 2 1 2 1 , ^^a=71.28A, b=82.32A, 
c=123.38A, a=90.0° , j3=90.0° , r=90.0° T&ofco 

mmm 1 8 9 
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y°U^ >^-^/t>^7©D-Phe-Phe-Arg^ DD^W h y\z£ 0^2*69 
fC|fi#LfcV I I a B^/iftttH^fc'&ttCPDB code:lDAN):fc£>7j<2H\ D- 

5 CNX2000.1 (Accerlys Inc)^fflt/^Tli?t©M^^^^^ofeo £TilJ#*ff^ffc; 
43j;^x^;V^-S/Mb}ca;^S^^«, ^Ifclftfc&^nfc^B^Fo 
t«ig^e>ti-^^nfc«3tH^FcfcMb2Fo-Fc^ FoFc£^ffc<hf- £:7— U X^T 
y^§th#> QUANTA_hlr^bfei^5V I I a@f ©»1t#Il;ii 

mtzm^mm^-z tt^xtz,, z. (Dm'f-mm. tf- ^ iz^mo^om^^jv^ 

ik&^km&Zfe^fCo ^r(Dm, 2Fo-Fc> Fo-Fc£l« 7— U I7y 

^3:#IlC^© X yzJ^SI& SrX^^^m^H^T^-M^O^^H-r^Tl.Oi b 
15 fee SH^fc^^fg30.0-2.2A©SW> 34775^1 £ffl^> 51420^(1^1® S 4688 

m^, ^^->9M^, 7K^404M^> mwm4im=F)\zMv. mm^mmmmm 

^RTO22.59%fc|£Tbfc 0 Z.(Dt ^Free R{fi»26.72% (2627jH©Ktt 

(B) jM(2)thhVI I aHf /k MWlHf icl^ogi 
20 7°U-T-1 ><r— ^A>^(£>D-Phe-PheArg^ D U^^-)V^r h >lz£ V^fvimm 
^IS^bfeV I I a H^/l&l$H^lt'£-#(PDB code: 1DAN)/^S 7X5^ D- 
Phe-Phe-Arg/7 DD/W h >|S&^7c^>£30JK^;l/£ U 7°n^^A 

CNX2000.1 ^JSvmijtoffi^b^^&ofeo ^TM{*#*^b^J;^x^;i/ 

25 Wi£Wtmmm?Fc\ZttV2Fo-Fc, Fo-Fc^f^i-r^y-UX^^y^St^, 
QUANTAiT^Lfei^^V I I a m^(DMmfe'\ittmzMmmt£mi L m& 
tf-^^/Co ^©S^Ski 0 -^^'ft:'&tf(2)©^ ; E5 s ;i/^ji'&$i±, v' 

J&ofeo -e©^, 2Fo-Fc, Fo-Fc£l£ffc£T£:7 — UXYy^txht bfezK^ 
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ftmn%30.0-2.2A(DfcU, 337081® £ffl^> 5193^(1^1^^4688^^ -f^>9 
21.13% [ClSTbfc. ^©i^Free Rffi«25.08% (2530M©^lt5 : -— ^ £ 

»M 19 0 

10 

(A) ^ti(l)ihhVI I aHf /t hW»Bf 

mmmm 

(B) ft^(2)tk hV I I aS^/fchpT^mmH^^Olt^CD^^ 

15 



g|3 8 S2+N* Mt^th hVIIaH^#M'[4©M^ 

20 




(2) O) 

mmm 65 67 







IC50 FactorVIIa 
(nM) 


IC50 thrombin 
(nM) 


thrombin 


(2) 


65 


93 


9415 


101 


(3) 


67 


341 


2275 


7 



108 



WO 02/062829 



PCT/JP02/00883 



3 9 Sl^y^-t hlg^th hVIIaH^#^ffi©f« 








IC50 FactorVIIa 
(nM) 


IC50 thrombin 
(nM) 


thrombin iitRf£ 


(2) 


65 


93 


9415 


101 


(4) 


66 


2945 


59051 


20 


(5) 


5 


62 


5880 


95 


(6) 


7 


37 


17870 


483 


(1) 


146 


153 


80175 


524 



5 IS4 0 S41M h^^ik hVHaH WJI'[4©I« 




S^jSSM 65 gSJ£$J 5 HJfcflij 73 







IC50 FactorVIIa 
(nM) 


IC50 thrombin 
(nM) 


thrombin 


(2) 


65 


93 


9415 


101 


(5) 


5 


62 


5880 


95 


_ (7) 


73 


81 


397 


5 
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g|4 1 £ b h Vila S2 1M h £ 






V I I aB? 


mm 


N6 


Asp60_OD2 


3.0A 


N6 


Tyr94_OH 


3.0A 


N6 


Thr98_0 


2.8A 


05 


Asp60_OD2 


3.2A 



10 






V I I aHf 


mm 


N5 


Gly216_0 


2.9A 


04 


Gly219_N 


2.8A 
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mmm 


V I I aH? 


mm 


07 


Lysl92_NZ 


4.2A 



4 3 {k&®( 2)thh F.VIIaH^Slit W-f b i (D7m^ 






VIIaHf 


mm 


N5 


Gly216_0 


2.8A 


03 


Gly219_N 


2.8A 


04 


Lysl92_NZ 


3.2A 



^4 4 Yb^(l)tt hF.VIIaH^S4+M' h £ © !7 r >^;H7-;i/X^s# 
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Vila 


mmmm 


Vila 


mmmm 


Vila 


mmmrn 


C16 


Prol70I 


3.9A 










C17 


Prol70I 


3.7A 










C18 


Pro 1701 


3.4A 










C19 


Prol70I 


3.5A 










C20 


Gln217 


3.8A 


Vall70E 


4.2A 


Serl70H 


4.1A 


C20 


Prol70I 


4.0A 










C21 


Val_170E 


4.0A 


Aspl70G 


4.2A 


Serl70H 


3.8A 


C22 


Aspl70G 


3.5A 


Serl70H 


4.1A 






C23 


Aspl70G 


3.8A 


Prol70I 


3.8A 






C24 


Prol70I 


4.1A 










N7 


Aspl70G 


4.0A 











5 &4 5 fc&m(2)h\ihFMlem¥S4^hh<Dyy>?)V7—JV7>ttE:ft 

C26 
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Vila 




Vila 


1 


Vila 




C16 j 


Trp215 


3.9A 


Gly216 


4.2A 


Pro 1701 


4.0A 


C17 


Prol70I 


3.6A 










C18 


Pro 1701 


3.6A 


Tcp215 


4.2A 


Gln217 


4.2A 


C19 


Serl70H 


3.8A 


Prol70I 


3.6A 


Gln217 


3.9A 


C20 


Serl70H 


3.9A 


Prol70I 


3.7A 






C21 


Prol70I 


3.7A 










C22 


Prol70I 


3.7A 










C23 


Serl70H 


3.7A 










C24 


Serl70H 


4.2A 


Gln217 


3.9A 






C25 


Gln217 


4.2A 










C26 


Glyl70F 


4.2A 










C27 


Aspl70G 


3.9A 


Serl70H 


3.9A 






C28 


Aspl70G 


3.8A 


Serl70H 


3.6A 







5 

-m, 

1. FV I I a|fi^?£'[»5£ 
K^fc^967t©V^^D7 ? k— h (Falcon, No. 3072) £M U t^T^S. 
10 TffoTto 

#3i^'ffc'&4&©10volX DMSO^?R20jtiLt, 40 /zL Thromborel®S (50 mg/mL, 
Dade Behring, GTS-200A) > 20 m L Spectrozyme®f V I I a (5 mmol/L, 
American Diagnostica Inc., #217LK 20/iL h 'JXltf^ ( 500 mmol/L 
Tris/HCl, pH 7.5, 1500 mmol/L NaCl, 50 mmol/L CaCl 2 ) , %Q filM^i^^MX, 
15 it^brco 20 /xL FVI I a (20 nmol/L, Enzyme Research Laboratories, HF 
VI la) ^MXKm^mihV, 7-f^D^l/-h'J-^ (Biorad, Model 

3550) &fflViT405 w<D&Km&mmmzwfeis Rj&WiMm&$t#>?to ^mmit 

&®<Dttt>Q\Z10vol% DMS0 CD^^iPX.fei#©SCT^S^ 100% ilT, 2£f£ 
20 $!|-r^#M^mbTIC50ffiibfe o 
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2. Thrombi nH#»ttSa3£ 
KmzmZ'KCD^^ Zuy°V—h (Falcon, No. 3072) T^T^M 

*^3J{b-&%©10vol% DMSO^^OmUC, 40 # L MJ X iSWSS (200 mraol/L 
5 Tris/HCl, pH 8.0) , 20^L NaCl^j^ (1 mol/L) > 20 #L FVR-pNa (2 mmol/L, 
SIGMA, B 7632), 80#U£W?jc£lin;^ ii#b7c 0 20 jLtLt b thrombin (5 U/mL, 
SIGMA, T 1063) &iin*.SJS£M$&L* ^^n^V-h'J-^- (Biorad, 
Model 3550) £J1 ^T405 nm(Dmy£M&mmmzmfel'£i)fc® fro * 

io US 



^4 6 





IC50 FactorV I I a 
(nM) 


IC50 Thrombin (nM) 


5 


62 


5880 


7 


37 


17870 


65 


93 


9415 


81 


177 


5691 


82 


131 


12544 


170 


37 


9422 


22 


39 


17544 


146 


153 


80175 


148 


65 


8325 


83 


55 


14374 



15 

-rz>mwQfcM&f£& ssiis. z\(D^t.frt>, mikMfate Emmm <D<s>fc 
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